Single-cell measurements of polyamidoamine dendrimer binding.
The binding of fluorescein-labeled polyamidoamine dendritic polymers (dendrimers) to the surface of individual fibroblast cells has been quantitatively measured using confocal fluorescence microscopy. Because the binding of these polymers is not strong, significant fluorescence from polymers in solution complicates the measurement, even using confocal optics. To overcome this difficulty, we have developed a new method employing a cell-entrapped marker dye to determine the extracellular volume in each voxel. This allows for a correct subtraction of fluorescence due to polymers in solution. We have found that, as expected, the larger dendrimers bound more tightly than the smaller generations, which may partially account for their increased efficacy in DNA transfection applications. The binding varied significantly from cell to cell, and an analysis of the cell surface area showed that this variability was not caused simply by variations in cell size.